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benous Congestion and
orsening Renal Function
e read with great interest the recent article by Mullens et al. (1)
n which the investigators reported the association between inva-
ive hemodynamic parameters and worsening renal function
WRF). Their findings demonstrate that low cardiac output is
ot the sole factor influencing changes in renal function during
reatment of decompensated heart failure, an important contri-
ution to this literature. We have some questions, however,
egarding their conclusion that “venous congestion is the most
mportant hemodynamic factor driving WRF in decompensated
atients with advanced heart failure.”
The authors cite experimental animal models of renal venous
ongestion to explain the mechanism for their conclusion, but the
irectionality of their results appears to be discordant with the
ited models (2,3). In animal experiments, the degree of venous
ongestion is directly proportional to the severity of renal impair-
ent. Furthermore, relief of venous congestion leads to a prompt
nd reproducible improvement in renal function. If right atrial
ressure (RAP) is an appropriate surrogate for venous congestion,
s the authors suggest, patients with high baseline RAP would be
xpected to have depressed baseline renal function, which should
mprove with the reduction in RAP. Mullens et al. (1) report that
levated RAP was not predictive of baseline renal function and that
atients with the highest RAP actually had the greatest incidence
f WRF despite a substantial reduction in RAP.
The robust association between RAP and WRF reported by
ullens et al. (1) is unlikely to be a chance finding, but the
iscordant direction of the observations with the proposed physi-
logy makes it unlikely that venous congestion is “driving” incident
RF. There are several plausible explanations for this paradox
ncluding the well-known lack of correlation between RAP and
arious venous variables (4), competing pathophysiology that
vershadows the effect of congestion, or a transient worsening in
enal function before improvement. It would be interesting to
now the degree of RAP reduction that occurred at the time of
RF, especially given the very early mean time of WRF (1 day)
n their cohort.
A recent subanalysis of the ESCAPE (Evaluation Study of
ongestive Heart Failure and Pulmonary Artery Catheterization
ffectiveness) trial also examined the relationship between invasive
emodynamic variables and WRF (5). In this report, Nohria et al.
5) found a lack of association between WRF and baseline, or
hanges in hemodynamic parameters including RAP. They did
eport a correlation between RAP and baseline renal function,
esults concordant with animal experiments.
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elationship of
enous Congestion
o Worsening Renal Function
e read with considerable interest the article by Mullens et al. (1)
s well as the accompanying editorial by Jessup and Constanzo (2).
lthough we do not doubt that venous congestion plays a role in
lomerular filtration, the article lacks important data. Those
atients with worsening renal function appear to have the greatest
hange in central venous pressure (CVP). This raises the concern
hat they were more vigorously diuresed and possibly received
igher doses of diuretic. This may have activated tubular glomer-
lar feedback with a decrease in glomerular filtration rate. The
uthors need to provide more data on fluid balance and diuretic
ose in order to support that the worsening of renal function was
ndependently associated with CVP. In the accompanying edito-
ial, the authors suggest that ultrafiltration if maintained at a rate
f 14 to 15 ml/min will not activate the renin-angiotensin-
ldosterone system. We know of no recent data to support that
onclusion. The UNLOAD (Ultrafiltration Versus Intravenous
iuretics for Patients Hospitalized for Acute Decompensated
eart Failure) study (3) has never published results of neurohor-
onal measurements, and no recent study has shown a renal
enefit of ultrafiltration over intravenous diuretics. Rogers et al. (4)
ecently showed in a small substudy of patients in the UNLOAD
